Purification and characterization of the beta 2-adrenergic receptor from calf lung.
Improved methods for the solubilization and purification of the mammalian beta 2-adrenergic receptor have allowed this protein to be characterized further. In the present study, the beta 2-adrenergic receptor has been solubilized from calf lung membranes using a 0.4% digitonin/0.08% cholate-Tris buffer with multiple proteinase inhibitors. This solubilization buffer produced 60-75% solubilization of the receptor, which retained complete ligand-binding activity as determined by Scatchard analysis. Subsequent receptor purification employed a modified acebutolol-agarose affinity resin. The eluate from the affinity resin was then purified further by HPLC-gel exclusion chromatography on a Spherogel TSK-3000 column. The receptor, detected by [3H]dihydroalprenolol or [125I]iodocyanopindolol binding, eluted with a retention time identical to that of IgG (Stokes radius 49 A). Autoradiography following SDS-PAGE of the purified iodinated receptor clearly demonstrated two distinct bands: a major band of 67 kDa and a minor band of 53 kDa. With the addition of leupeptin to the proteinase inhibitor regimen, the 53-kDa band became less apparent. Two-dimensional gel electrophoresis indicated that the 67-kDa peptide behaved as a predominantly single species with a pI of 6.0 +/- 0.2. The purified receptor protein recognized adrenergic ligands with a specificity identical to that of the membrane-bound beta 2-adrenergic receptor.